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************************First change************************************
9
Analysis

For future MTC schemes the following schemes could be considered for identification of the MTC device: 

Table 9.1: Analysis of the different addressing schemes

	
	Pros
	Cons

	MSISDN (E.164) with existing number length
	- existing number portability mechanism might be used
- “Backward compatible” (current MTC identification scheme)

· No impact on billing systems
· Potentially compatible with non always on MTC devices
	· Numbering plan exhaustion

· Impacts for compatibility for interconnection with Internet
· Regulation prohibits the use of existing interpersonal number ranges in some territories, (e.g. Netherlands).


	MSISDN (E.164) with max length of 15 digits
	· No new standards required

· Can give a large number of additional MSISDNs
· Solution available from ITU-T global resouces.
	· May need changes to existing network equipment

· May impact some legacy  billing systems

	IMSI (E.212)
	- Widely supported in mobile networks today (but not for session/call routing)
	· Impacts networks and billing systems 

	Other Numbering Plan Indicator as supported by MAP such as Telex or re-use of Spare code as “M2M”
	· Widely supported in 3GPP standards
	· Not used (today) for call/session routing

· Need to define or redefine a new code point in MAP

	Uniform Resource Identifier URI


	· URI can be resolved to IP address by DNS

· Well know concept on Internet

· Widely accepted on Internet

· Can be used in conjunction with E.212

-     No IMS client needed on UE


	· Not used in today’s wireless network as an MTC identifier 

· May require some Network System upgrades (e.g. HSS)

· Requires IT backend support system upgrade (e.g. billing, provision systems)   

	[SIP] Uniform Resource Identifier sip:MTC@domain 
	- Potentially backward compatible if a subspace of the MTC URI scheme is used to “map” E.164 numbers (MSISDNs)

- Virtually unlimited space
	· Format to be clarified

· Requires IT backend support system upgrade (e.g. billing, provision systems)   

· Requires SIP stack in device

	TEL Uniform Resource Identifier (URI)e.g. tel:global-number@domain
	· Backward compatible with E.164 numbers (MSISDNs)

· No billing system impacts  
	· Need ENUM to translate MSISDNs to IP address. 

· Relies on E.164

· Number planning exhaustion

	Domain name MTCidentifier.example.com (FQDN)
	- Potentially backward compatible if a subspace of the MTC URI scheme is used to “map” E.164 numbers (MSISDNs) e.g. on a dedicated DNS “root” e.g. MTC-root.net)

- Virtually unlimited space
	· Format to be clarified

· Resolution infrastructure is necessary (DNS)

· Dynamic DNS updates for MTC devices are not trivial

· Impacts billing systems

	*IP address v4
	- Generally supported in packet domain
	· Not suitable as public identifier but only as routing identifier

· 

	*IP address v6
	- Virtually unlimited address space
	· Not suitable as public identifier but only as routing identifier


* This table does not intend to indicate the IP addresses can be used directly as MTC device identifiers.

Note1: 
The above solutions are not necessarily exclusive.

Note 2:
The MSISDN can carry the IMSI when the numbering plan indicator has the value of “0110”. In most places, the MSISDN means the E.164 number; however, the 4th row in the table above discusses the use of “other numbering plan indicator” in the MSISDN parameter to carry the “new” MTC identifier.

9.1
MSISDN (E.164) with existing number length
As an addressing mechanism, MSISDNs work very well. They are the current primary means for addressing MTC devices, and will remain so in the near term. The E.164 number scheme is distributed geographically, with each country or region (e.g. North America) controlling how the numbers are allocated within their borders. In many regions, new numbers will become increasingly scarce. The United States has already enacted rather drastic measures to conserve these numbers to enable the supply to last long enough to get an alternative into place.

Current billing systems are typically oriented around MSISDNs, often using them as the primary keys to identify an account. Given the current situation, continuing to use MSISDNs has no impact on existing billings systems. The same is true of network switches.

Dynamic pooling of existing MSISDNs may be used to address MTC devices. This overcomes issues arising from MSISDN scarcity. It also reduces the impact of mass MTC wake-up on the network, from a network protection perspective. Billing is not impacted as the legacy IMSI can be used to identify the device for charging purposes.

The use of ITU-T E.164 International Network country calling codes (e.g. 882 and 883) with existing interpersonal MSISDN ranges can also be used to overcome MSISDN shortage for MTC device addressing.
In some territories new regulation has been enforced which prohibits the use of MSISDNs from existing interpersonal number ranges for MTC services, (e.g. Netherlands).
************************End of first change************************************
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Conclusion

This Technical Report (TR) on Study on Alternative to E.164 for Machine type communication identified different alternative solutions that can be used in combination for today or future to meet M2M needs.. Which solution(s) and migration scenario(s) to adapt is dependent on operator policies and/or regulatory requirements. It is possible that solution sets 1, 2 and 3 may co-exist.

Solution Set 1 – No change to existing MSISDN numbering plan
The current solution is to use the numbering formats (defined in E.164) that exist for interpersonal services (e.g. mobile services) also for MTC.
Solution Set 2 – Expansion or minimal change to the current MSISDN numbering plan

One solution for number shortage is to define M2M dedicated ranges that are spare today (and not assigned) with the maximum length permitted by Recommendation E.164 (i.e. 15 digits).
Normally this solution does not need any change in the standards , but it requires a revision of the different national numbering plans and can impact on existing network relying on closed numbering plans..
Other solutions based on existing MSISDN ranges, such as dynamic pooling of MSISDNs, or the use of E.164 International Network country calling codes in conjunction with existing interpersonal MSISDNs, can also be used to offset E.164 number shortage.
An alternative solution for number shortage is to use a different Numbering Plan Indicator as already supported by MAP. This will require little or no change to the standards but is a change of use so it may affect equipment in the field. This will also require either changes to the current management policies both within operators and between them or the creation of a new MTC specific numbering plan. 

Solution Set 3 – New Identifiers

Another solution is to use PS mobile IP network for MTC. The requirement becomes how to identify a specific device  in a PSmobile network The identifier used in mobile IP network and in current Internet is in the form of URI that is than mapped into IP address to perform the effective routing of the communication. URIs, NAIs and FQDNs are IP-friendly device identifiers that can be used for the MTC devices.

SIP URIs are identifiers used by the Session Initiation Protocol (SIP) created by the IETF. There is no theoretical limit to the number of SIP URIs that can be created. This solution requires an  IP capable mobile network. 

TEL URIs are regularly used in the IMS networks but introduce a dependency between the URI and the MSISDN. Using a TEL URI would therefore suffer from the same limitations as continued use of MSISDN.

The use of generic URI, SIP URI and TEL URI as MTC identifier may require update of 3GPP specifications and may need an upgrade of mobile operators’ PS networks.

The  NAI, FQDN and some non-SIP URIs can be used for devices that only receive mobile-terminated communications from their MTC servers.  Those identifiers can be mapped to their associated IMSI.

************************End of  changes************************************
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